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ducting polymers could presumably replace certain metallic conductors. Films
of diamond or other materials may be employed to encapsulate materials
sensitive to corrosion.

Biofouling is another problem with deployable ocean instrumentation
that could be reduced by using new materials. Presently, toxic antifoulants
must be released continuously to prevent adhesion and growth of organisms
on virtually all submerged materials. This poses a particular problem for
analytical instrumentation, as both the antifoulant and biological layers can
perturb or interfere with the measurements being made. Ideally, more pas-
sive methods to prevent biofouling should be utilized. Advances in under-
standing microbial adhesion will assist in the design and preparation of
suitable new materials. Similar advances in developing new materials for
tissue and organ transplants compatible with blood and the responses of the
human defense system may be transferable directly to reducing the biofouling
on ocean instruments.

Finally, many new materials will affect the development of ocean in-
strumentation and sensors. These include new optical components, such as
lenses, filters, light-emitting diodes and laser diodes, conducting ceramics
or organic polymers that can be used in the preparation of new electrodes,
piezoelectric devices, and new materials for energy storage. These areas
undoubtedly will significantly affect the ability of analytical chemists to
design new sensors, develop new transduction schemes, and construct new
instruments.

Recognition Chemistry (Dobler, 1981; Lehn, 1985;
Izatt and Christensen, 1987)

Successful development and implementation of various chemical sen-
sors for ocean measurements (based on optical, electrochemical, or mass
transducers) requires concomitant advances in the design or discovery of
organic or inorganic molecules that interact selectively with the important
ocean analytes. These developments are particularly important for in situ
sensors where no separation of ocean components or addition of external
reagents occurs before or during the measurement step.

The importance of recognition chemistry has been highlighted in sev-
eral of the previous sections. Developments in recognition chemistry are
important for the design of in situ sensors and are a high-priority research
area. In practice, the surfaces or membranes of any in situ sensing device
will contain chemical species that interact selectively and reversibly with
the analyte to yield a detectable signal. For example, in the glass mem-
brane pH electrode, already used widely in the ocean for in situ pH mea-
surements, negatively charged silicon oxide (Si-O") sites of the glass inter-
act with protons. Increased proton activity reduces the amount of negative